The Effect of Aerosol Swelling on the
Fraction of Accumulation Mode Aerosols
and the Angstrom Exponent



Motivation

Loeb Study:

Does aerosol swelling play a role!?



Review
Angstrom exponent (X): T=p/\

MODIS fine mode fraction:
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Sensitivity of Angstrom exponent to the volume fraction of
aerosols with radii less than 0.6 Um

AERONET size distributions at 53 sites in 2000 and

AngStrOm exponent’ o Schuster et al., JGR 2006




Review
Angstrom exponent (X): T=p/\

MODIS fine mode fraction:



modis finefrctn

Fine mode volume fraction and MODIS fine mode fraction
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® Dry size distributions after Jaenicke (1993) or Dubovik et al. (2002).

® Hygroscopic growth with relative
humidity as parameterized by Tang
and Munkelwitz (1994). P

— — — - wetfit,rh= 98

Remote Continental Aerosols

® Solute refractive indices from Tang
and Munkelwitz, 1991, and Lacis,
http://gacp.giss.nasa.gov/data_sets

radius

® Optical depth and Angstrom exponent calculations via Mie Theory
(Wiscombe, 1980).


http://gacp.giss.nasa.gov/data_sets
http://gacp.giss.nasa.gov/data_sets
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Ammonium sulfate fine mode,
sea salt coarse mode
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Fine Fraction

MODIS FMF

Fine Volume Fraction (< 0.6 um)
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MODIS FMF
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Parameter Value

Rine(pm)  0.06, 0.09, 0.12, 0.15, 0.18, 0.21, 0.24, 0.27, 0.30

T e 0.38, 0.5
Rers(pm) 1.9, 2.2, 2.7, 3.2, 3.7
O ors 0.75, 1.0

Ctine/Ciotar 0.0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0
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What happens if we get closer to clouds!?



Ammonium sulfate accumulation mode, sea salt coarse mode
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Ammonium sulfate accumulation mode, sea salt coarse mode
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Ammonium sulfate accumulation mode, sea salt coarse mode
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Preliminary Ground Data from COVE



2001-2005 RH vs AE(500-870) by Fall season with statistics
4
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AMmMmmMmonium sulfate accumulation mode, sea salt coarse mode
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Conclusions

“...you keep using that word. | do not think that it means
what you think it means.”

-- Inigo Montoya, in The Princess Bride




Appendix



Rv accum
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1% _Z CZ _—(lnr—lnRi)Q_

Orine = 0.38

Ous = 0.75

Rers = 3.2 Um

m = 1.37-0.003i
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2001-2005 Long-Ack Cloud Fraction vs AE(500-870) by season with statistics

4 Winter-BLUE (n=121,R= -0.204,y= -0.42x+1.66)
Spring-GREEN (n=140,R= 0.014,y= -0.04x+1.49)

3.5 Summer-RED (n=217,R= -0.176,y= -0.24x+1.80)
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Fine mode volume fraction
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modis finefrctn

Fine mode volume fraction and MODIS fine mode fraction
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Remote Continental Aerosols

RH = 98% for wet aerosols
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OPAC Water soluble and sea salt accumulation
(No RH growth in coarse mode)
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Ammonium sulfate accumulation mode, sea salt coarse mode
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Ammonium sulfate accumulation mode, sea salt coarse mode
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Ammonium sulfate accumulation mode, dust coarse mode
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Ammonium sulfate fine mode, sea salt coarse mode
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* Fine mode allowed to grow
with RH.

* No growth allowed in

Remote Continental Aerosols

s
coarse mode. 2 s
. 2
* Dry refractive index = 1.53 2
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* Fine mode allowed to grow
Remote Continental Aerosols

with RH. ——

* No growth allowed in
coarse mode.

Remote Continental Aerosols
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Remote Continental Aerosols w/ modified coarse mode
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Remote Continental Aerosols w/ modified coarse mode
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Remote Continental Aerosols w/ modified coarse mode
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Remote Continental Aerosols w/ modified coarse mode
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Remote Continental Aerosols w/ modified coarse mode
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Part |
Ammonium Sulfate Fine Mode,
Dust Coarse Mode



Ammonium sulfate accumulation mode, dust coarse mode

Rv_accum
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Ammonium sulfate accumulation mode, dust coarse mode
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Ammonium sulfate accumulation mode, dust coarse mode

Vfine / Vtotal
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